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CDH
max 26.76 mM/h
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M 2.4 mM
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V CDHmax 23.33± 16.4 mM/h
KlactM 1.27± 3.06 mM
KABTS
+
M 4.1× 10−5 ± 0.09 mM
V laccmax 58.48± 34.7 mM/h
KABTSM 8.74× 10−3 ± 0.51 mM
KLa 3.84± 0.10 h−1
Khyd 0.655± 0.44 mM/h
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  θ1 θ2 θ3 θ4 θ5 θ6 θ7
V CDHmax θ1 1
KlactM θ2 −0.47 1
KABTS
+
M θ3 0.85 −0.71 1
V laccmax θ4 0.29 0.13 −0.08 1
KABTSM θ5 0.42 0.18 −0.06 0.83 1
KLa θ6 0.13 0.13 0.23 −0.07 −0.22 1
Khyd θ7 −0.00 0.00 −0.00 −0.00 −0.00 0.00 1
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  O2
θ μ θ μ θ μ
1 V laccmax −0.557 KLa 0.424 Khyd 0.759
2 V CDHmax −0.374 KlactM 0.189 V laccmax 0.352
3 KABTSM 0.257 K
ABTS+
M 0.058 V
CDH
max 0.239
4 KABTS
+
M 0.194 V
lacc
max 0.051 K
ABTS
M −0.170
5 KlactM 0.078 V
CDH
max −0.048 KABTS
+
M −0.122
6 KLa −0.066 KABTSM −0.032 KLa 0.058
7 Khyd 8.87× 10−10 Khyd 1.05× 10−8 KlactM −0.037
   	
	  	 	     	  	   
	ﬁ 	 ﬀ  	   
    V laccmax KLa 	 Khyd  	ﬁ   
	ﬁ 	       	 	   	 
	      	 	  	      	 
  	 	  	  	  ﬃ 	 	  	  
        	 	    ﬃ 	 
 	        	 	   	  !	
"  	            
 ﬁ 	#   	 $%&"'   	 ﬀ    
  	 	#   	 $  '
127
    	
   
 	   	
 





	



 





	































	




ﬀ










128
  	

 
  	


   	
	

 	 
  
 
   

 
 
 	
 
  

	 	
  	  
    
  
 
  
  
	 	 



 	
 	
 
  ﬃ  
 
  
   
	   	
  
 
  

	 
   ﬁ
 
    

   ! 

	
KM    
 
   	
  	
 "# $ 

 	
  
 	
 
 
 
 
	   	  

ﬀ  
  
   

	 
 
 
  


 ﬁ 
 
  	
   ﬁ
  	
&	  
 

  
 

  
  	

 
 
   
   	 	
  
 
 

    
    
	 	

    
     ﬃ 
   


 
 
!  
 
  	     

 '(   
  
  
 
 
	 
   
  ﬃ 


  	    
    

 
 
  	
		 
  
 )	 Vmax   
  
)	
 
 '(  
 
  	
 ﬀ
  	   	  

	   	

!  
  "
   	
 
 	 

  (
 	
 
     
 	
 



 
 ﬀ 	 	
 
  	
 
   

 	
  

	 
  ﬁ   
   CsatO2 


 
  
  

	 V laccmax KLa 
 Khyd  ﬁ 
  	
 
 
   

     
  
 *#"  
  
 

  
 
  
 	
  


    
 V laccmax 
 KLa 
 ﬁ
  	  
 
 

 &	  

 
 
   	


 
  

  	
&	 Khyd 
  	
 
 
    
  
 
  *#"  
 
 
  	
 
	  	
   	
   

	
129
    	
   
 	   	
     	
  

 	

   	 

	
 		  
!

""" 	
+ 		  
!

""" 	   
 
# # $  	"$
%#  $"  &
  "$
	
 	
 	
% %
 
' %
 
n ("  $  	
p ("  )	
r ("  	"$	
Fi 	  " ﬀ 	
	

Vmax +,""  )    "mM h
−1!
KM + 	+  	 mM!
KLa -" "		 	  ﬃ  h
−1!
Khyd 
		  	 h
−1!
C0 /      	$  mM!
C      	$  mM!
r 0   mM h−1!
 
Δ 1$" $  

130
     	
  
 
lact  
LBL  	

LBA  	

 

O2 
ABTS   


ABTS+ 

  


omt   
 	
CDH 	
 
lacc  
ABTS+ 

  

ABTS   

sat 

131
    	
   
 	   	
132
   
  	 
 	
 
	 
  	 

  	
 

 
	   	  



 	   	   

 	 

  

 

 	 	   
	 
 ﬂ
 
 
 	 	
 
	 
  ©!
 "#$%&#$'(   
  
   
	 	  
	   
      

   
 
 )
  
   ( *+, 
 
   

  
   ) 


 	 
   
  	   	
	 

 (( 

 
	 (
     
  
	  
 	ﬀ 	, 


   +
 
(   
 	 
	 	

  
     
     )	  

 
 "##%'(     	     

  
 
 ( . 
 
,  ﬁ 
 
133
    	
   
	  	
     	 
  	     	   	  

!  	 	" 	  #	  	 	    "  	 $
	      # 	  	        
	
      	 	  %&   % 	
'" 
()%&*   
 	 #
 # 	   + ,
    	
 

- #.	  	   	
  	   
 	 ﬂ  	 
  # 
  	 		 (	 	  	* " ﬁ  	 	 
  	 	  	    	   	 "   #  
		
   

    


1 	   	
 	  	 	       #  	 	ﬁ 	 
	 " 	 	   	  	 	
  1	
!	   	     	 2 3 	  
 	  
 	  "    #   " 	 " 	"

   4
  	
 
	

• 1" +  	 "     	 	  %& -
	 	 	       	   	  - ﬁ	

 (  56 2+*  % 	
'"  ()%&*
    #	 	 	 # 	   	 % 	
'   ($ %&*
1 	 #7	  	 
 	  7    #	 	
3 	   	 	   	  $ %& 	 	  	
(%&*   #
 "    
 (   56 822*
 	   	  	 #
 	 	
  7#
  	   !  
 	  7 	  	 	  	 	 	
	  - # 	 	 	         	 	 
   	   	  %&   	 
 	 #
ﬃ	 #  #	      	     "

 	 # 2 2: 2
134
    	

 
  	
   	
  
	   	 
 	  	   
	    !" #  
   $% 	&!'
  	
135
   	
   
	  

  	  	 
 	  

 		 	

 
 
	
  	 
   
	
  
	  
  
   	  	 	
  	    	
•   	
	  
  	  
 		
 	  


 	   	
  
	 	
	
 	
 !  	
	" # $  		
	    	 	
	 	
 
 %& 	
 %' 
   	
		      	
 "" ()*
• 	   
+     	   	


 	
 , 
- ." # $ 
 
     

 
   
 	
  	 
 
    "" 	
	
 " /  
 
 	  	  
  	 	"
/	 0"1      		 	  	"
•    
+     	
  
  	
"
# $   2 
	
 	 		 
!   (		

	
 " /	 0"3     
 		 	  		 

  "
•  	 4 /	
! 
 	
   
+ $  

	
 
 
 	
 
+ 	  
 
 /	 0"%" 

  	$    	
 
	
 	   
  ﬀ   
	 	  ! 

	
  	 	
 " # $
  		   	 
 
   	
 	
 	"
  	

 
	

/  	
  	  
 	 	
 
!   ﬁ 77& 
"
      	
 	   	
$ 	
  
   
136
    	

 
  	
 	   

  	
  	  7.5
 		  25◦  	  		
  	  	   
  


 	
 

 
 	   		  


  
   		    
    	


  	 

!	
   
	
 
 
   "   
		  #
 
 
    $	 	  
 
• %

 		 & 	 ' 	 
		    	 (
   	 & 	 		 
• ) 
        	
 ﬀ  ﬁ	
,    	  	 
 
   

(
 

  	&  -! 
 ' 
  
  	
 	
 
	
•   		 	 

  	
  	

• .
    		 
  
ﬁ 
  
		#  
		 '
		 
  	 
  
  
 
 
	
 	
/
	 "        		     & 
	  	  		    , 
&& 
  	
  
 

 	
    
 
&    
   
ﬀ	
 0(

 ) 
     	  	
   	
12-!  3	&4# 
	
 	 15-!4#  
	 	
1-!4 /			  &   
 
 
   
' 
   

 	    (  	

137
   	
   
	  	
  	
   	
   
  	  
 
  	  	      

 	 
 

dCGlcNAc
dt
=
(CfdGlcNAc − CGlcNAc) · F
V
− repi  
dCManNAc
dt
=
CManNAc · F
V
+ repi − rald  
dCPyr
dt
=
(CfdPyr − CPyr) · F
V
− rald  
dCNeu5Ac
dt
=
CNeu5Ac · F
V
− rald  
dV
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Eepi
(
AGlcNAcv ·CGlcNAc
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− AManNAcv ·CManNAc
KManNAc,eM
)
CGlcNAc
1 + CGlcNAc
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+ CManNAc
KManNAc,eM
+
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KPyr,ei
+ CNeu5Ac
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rald =
Eald
(
Afv ·CManNAc·CPyr
KPyri ·KManNAcM
− Arv·CNeu5Ac
KNeu5AcM
)
1 +
CPyr
KPyri
+
KPyrM ·CMAnNAc
KPyri ·KManNAcM
+
CManNAc·CPyr
KPyri ·KManNAcM
+ · · ·
· · ·+ CNeu5Ac
KNeu5AcM
+ CNeu5Ac·CManNAc
KManNAci ·KNeu5AcM
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  	
AGlcNAcv (5.31± 0.74)× 10−7 U/l
KGlcNAcM (1.76± 0.26)× 10−2 M
AManNAcv (1.16± 0.33)× 10−5 U/l
KManNAc,eM (9.93± 1.14)× 10−2 M
KPyr,ei 0.146± 0.019 M
KNeu5Ac,ei 0.719± 0.158 M
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	   	
	 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 	   	
  	
	 
  	
Afv (7.51± 1.11)× 10−8 U/l
KPyri (8.49± 1.06)× 10−3 M
KManNAcM (1.31± 0.15)× 10−2 M
Arv (1.05± 0.05)× 10−7 U/l
KNeu5AcM (4.26± 0.8)× 10−2 M
KPyrM (9.41± 0.91)× 10−2 M
KManNAci (1.19± 0.91)× 10−2 M
Keqexp 28.7± 10.4 M
Keqtheo 27.4± 8.1 M
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Epimeraseactivity 150 U
Aldolaseactivity 2400 U
V 0 0.1 L
C0GlcNAc 0.3 M
C0PyrAc 0.38 M
CfdGlcNAc 1 M
CfdPyrAc 0.9 M
F 2× 10−5 l/min
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VLDH 1.5445 mM/min
KNADHM 2.4991× 10−1 mM
KPyrM 2.0303 mM
KNADHi 2.2288× 10−3 mM
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V GDH 1.26± 0.08 mM/min
KNAD+M 3.17± 0.32 μM
KGlucM 4.56± 0.41 mM
KNAD+i 6.21± 0.40 μM
Eo 0.027 μM
  37 ◦
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C0Ace 48 mM
C0Ala 288 mM
C0PEA 0
C0Pyr 0
C0NADH 0
C0Lact 0
C0NAD+ 0.1 mM
C0Gluc 240 mM
C0Glt 0
V 0 ∗ 95 l
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CfdAce 500 mM 2300 mM
CfdAla 750 mM 2530 mM
F  t < 24h  t < 34h
F = 0.2 l/h F = 0.2 l/h
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